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(54) Multilayer printed wiring board. 

(g) A nnultiiayer printed wiring board comprising a plurality of interlaminar insulating layers, a plurality of 
Insulating circuit boards having circuits formed on the insulating substrates, and via holes for making 
electrical connection between two or more layers of circuits, wherein the difference between the glass 
transition point of an interiaminar insulating layer and that of the adjoining insulating substrate is not 
greater than BO^C. is proof against exfoliation due to heat history of the board and has high reliability of 
insulation and through-hole connection. 
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BACKGROUNDPF THE INVENIJION. J . .. ^ . 

: I. . 1 ■^i^y\\. U:! >.'•■- . ! 
. ■ i The present invention relates to a mu!tilayer,.p,riinted,vyiring, board, particularly, one ysed for semiconductor 

chip package, and a processjfor producing. such ajwiring^board. • > ^ .. . 

5 Multilayer printed wiring. board usually .comprises>an insulating .substrate, a power layer, a ground layer, 

• circuit conductors formedon the surface thereof .JnQen layer circuits, yja holes or thrpug[^-holes,for making elec- 

• . trical connect<on ofthe cH-cuits;in the;respectiveflayers,^and.splde/jT^^^ for.insulating the surface circuits. 
^. .!-!. ;:>; I iVarious methods are available for the manufacture of iTiultilayerpririted ,wirjo,g.boards.such as mentioned 
r-r ■ ' above.. Fofsexample,; a method is popularly, known whjch jComprises forr^riing the jrf ef.sircuit^^ and interlayer 
. '70. : ' circuit boards including a, power layer and a ground'layer, by .etching away unnecessary. parts of the copper 

foil of a copper-clad laminate, placing thereon a prepreg and a copper foil in layers, integrally lanriinating them 
by heating under pressure, forming openings at the parts where electrical connection is to be made, metallizing 
the inner walls of said openings by electroless plating.op..oth(er rneans. etching away ;the^ unnecessary parts 
of the copper foil on the surface, then coating a solder resist thereon and drying the same. 
:-r5 , f r In another ico.mmonly practiced- method, lihejriner layer circuits of the respective Ipyers are formed sepa- 
rately:andjpOTsitiof^d t>y usipgiguideipins,>and after. integr?:! lamination, the through-holes, outer layer circuits 
: and.solder resist fare formed> ; > . v 'i^*.--: ; : vi; i: 

.1 ; •-■ Regarding sernieonductor.chip . packages, Japanese Patent Application, Kokai.(Laid-C^en) [JP-A-J Mo. 59- 
■ ! { 1i58579 di.scloses.aJe,adle.ss ,c|iip carrier in which th,e terminals connected to semiconductor chips are extended 
20 out from the inside to a part on the outside of the package. ,..,,5 .. 

.i.'j :. ■, Japanese-Pa;<Mit Application Kqkolaj^.(fpubliGation):[J^^^^^ a pin grid array having 

a plurality of terminal pins for connection to the through-hoies in other package-carrying, wjring boards, and.a 
.^K: - >' process fGrjproducing:Such.anarray,Tl^i6.;p2tefit alsp.presents a balLgrid array jn.w^ balls are fused 

to the lands instead of pins in the pin grid array to make electrical connection by soldering., , 
yZS'. =. j • 1 ;JP,-B-58-2682&disclpsss.a tape;automatip carri.ej;^.c^ strips and then 

insulating them with a tape-like insulating film,; ;^.r ; * r. ; - ir,;- r,v; r.-n* . 

• ■• .ln^most,ofJhes3.^sem!Condu.ctpF|£hip,packages-.(herein3fter r^^ a ceramic ma- 

terial has been used for insulators and'electrical ppnnection of these chip. csirrierstp semiconductor chip ter- 
. >t; -rp.inals has-been made by v^^ire bipnd[ng.;OrganicJqsulating,materJal.ha^ asjsealant for protecting 

30 the semiconductor shfpSf^rid electrical ponni^ptiona f rpjT],tjie,env!i:onme after the semiconductorchips have 
■beeamcunted/?n-satdjchip carriers; -. • .f^'>t» .rt- .:'b ■"^'M OAS- : 

Recently, in view of economical disadvantages of ceranriic chip carriers due. to-the increased number o' 
; „ steps, forj.cal.cinaticn; there, have ibeen:/jeyeJ(9pe,4,ch^ incorporating the ordinary 

multilayer wiring board manufacturing techniques using an organic insulating material, For.J.nstance, a method 
-.i-35! VK*or producingf pin grid array ;pacKag9sjs,.disclosed-iri;J^^ i. ':R 

Necessity has become acute recently for increased dprtsity of vylring-and^size reductipn .of wiring boards 
to meet the request for smaller size and. functional multiplication of electronic devices. Smaller thickness is 
also required of the insulators used for inteF-lgyierKinstilation bet\/veen the inner layer circuits.; Jhe conventional 
prepregs using woven or non-woven glass fabrics are capable of answering to such request for size reduction, 
.-.40 \ and' itis therefore attemptedito, apply an ;ins^ilatirtg/e^in,or to.use.a film of insulating .resin. 
: • 5 ■•• : Hcweveff.wheo. SO !insulator>not containing; afleinfofjc^^ as, woven or nqn^woven glass fabrics is 

' !: - = used for fnterlayer]insulatioar>the producedplamlnate Jj^qomes more .likely.to suffer exfoliation or generation 
J i'MJrof . voids-due to heat.histof.y-Qf.thei.adjo.iniag .lnsulati;ng layers.- v. r, v < -'O. i x> ' ■ • ■-'■^ • 
: ivThistphenonnensn-tends ta ocojr paFticularly wh^p^the thrqughrholes are.formed in: the. multilayer wiring 

i45 \, -board oriiwhe Hi many viavholes. are. formed in ;thelayers,c.oi>tajning nQ,rei:ifo.rcement:Suchjas woyen or non- 

. - ^:rl: woven glaSS^fabricS;t^^■ «>;i -•sv;;^!-, ^ rj» 't«L; -fi; 'r.,':i t^-r .y-' t>p . tUt -hi .j^'K3n. 

;i -SUMMARY:OF J^HE INVENTlOlsl . -^v. i";^; ■;o. ■: i r : • n; 

.30- . -TcThe present inventior. has fonits object to provide^a; multilayer printed. wiring:board which is proof against 
exfoliation":of laminations due to heat history of the board :and has high.reJlat)Jlity of insulation and electrical 
• connection by throughrholes, and a. process for producing such;? multilayer printed wiring board, 
r- i - The present invention provides-a multilayer print^.wi|;tng^jboard.-oornprising a -plurality, of interlaminar in- 
sulating layers, a plurality of insulating substrates containing a- reinforcement, circuits, formed on the surfaces 
• 55 -: of s'aldiinsulating 3ubstrates,;and via- holes for^nakinG: electrical connection -between at least two layers of cir- 
cuits; wherein said via holes run through the two layers^of. insulating substrates and the interlaminar insulating 
' : • layer disposed therebetween,. saidinterlaminar insulating; layers being the layers not containing a reinforce- 
ment, and further characterized in.thatjthe B-stage resin ^low of said. irisuiatingjay,e.rs.iis|ess than 1%, and 

2 
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that the difference between the glass transition point of sJaid ifiteMaHiinar Insulating layer-and that of the insu- 
lating substrate adjacent thereto is not greater than 60^0. 

"■' 'Th^ ipr^ent invention atso-pl'tWides" £(^f)t'66ess'f6r producing -a miljltilayer printed wiring board, which com- 
prises integrally laminating, by'K^atirfg iirrd^r pressure; B-staged interlaminar insulating layers and insulating 
"5 - circuit boards having circuit^; form'e^d'on ttfe^reiriforciement-contalmng insulating substrates, and fornning via 
' ' ' 'holes for electrical connection between* tNvo' or rhore layers bf drduitsV wher^ said via holes run through two 
* *' '''layers Hf rnsul'afting substratWs and' the Ihterlaniiliar IhisiilaitingHa^er disposed therebetween/ said interlaminar 
' ' insutating l^yerfe'tetng'tHd in'suiati'rtg layer's ridicdntalnfn'g -a reinforcement,>and further characterized in that 
' - 'th'^"§-fetagfei'resln1f1ow of sfaid Jrisuia'ting' (dyers is lesis thdn and that the difference between the glass tran- 
10 ' feltidn fibrnf of ^aid interlaminar msulating Ifeiyer and that of th'e in^ulaftlng'subsf rate adjacent thereto is'not great- 
' erth^ri^60«C. " ' .■ .K.- o.. M. (. .,vm r> ! . > 

BRIEF DESCRIPTION Git THE bRAWINC5?S = U:.. , 'j... . . 

' 0-^. --i^y5 ' ' VlGl "1 is a'diagrammatic sectibri^l view fdfr'illustir'atirtig the'strOctural features 'of the present invention. 
' ■ '■ figs: 2A't62C are diagrammattc^edtloiiat views fbrillu'stratingan ex^ of thcpresent invention. 

FIG. 3 is a diagrammatic sectional view showing a mode of phactice of the present invention, 

'are diagrarftiiiiatic sect ioiial^ views' for illustrating the process of the present invention. 
■ " - ' ■ ■ • ■ - , '' figs: 5A t6' 'SC'^fe 'diagram rriatic Sectional Vie'Ws showing' Another 'mode of practice ot thte present Inven- 

20 tion. O iMi. • . 

^: -r-e "ihi) pi p(GS; BA to 6Cj''^i^^ diagr^mmatic fi'agmentary-'sectio of the present 

^H^ehttoVt:^^^ .. r .--^.i , < . w..; in . ■ -l'-^., ; . 

' Fld'^^fs'l^'-di^^aMmWifc sectibn^^^ fbr'-^ltustratirig thefprbces&ift arY'embodiment'bf the present in- 

¥i ■ ' P!G6.' '8A to 8E are diagr^mHnatfe-'s^iitforiar views' for-illustratirl§' the- resiiective -stefis in the process ac- 
cording to an embodiment of the present invention.' - ' ^- ■ ^n!:. !!':,-. 
■ < £• ' '<''FlQS.'9A''tb9l5^£ir'e dia^ramm^ttd'Se'ctronar' vieWs for'illus in the process ac- 

'f ' ■'*''''b6Vbih^ fb' another ^hitftjaiff^e^^ =. m • , ' sv. ' - .M- :-- f ' 

• f'^q lu* ;* ' ^ f^|Q_ io is'a yt&gi-amifiittc ^^ctiorial vtdw s'hbwing.&tiH dnothiei' embbdiment^ofHhd present Invention. 

* id'- ■ ""FIGS; n^A X6 11 D'aV^ tliiiiiSriarlflrfiatFc'^ebtibhaV foi-'illustratmg the prior lart^problems.* 
FIGS. 12Ato 12G are diagrammatic sectional views fbl* mustratlhg an example'of prodirction process ac- 

* -"■•^ dordiriy^dthfe^rn'd^eritlnvteritiohr- ' -^'v ,. ::m-v;. > ->;:■■ t, r ^.v .ve. . ■■ " - 
la . , i i. PIGS. fiA'tb 1 3G ar^ diagramhriatrb^sedtb'n'al* vlews=f6r ilfijatrafing fenbther exarpifSle of production process 

' 'aCcordiri^']td-fhe! preseritihvehtion*.';'^' v ''- i^ - j-i:!.rH.. j -ow; .te,-.r>..;N i.nft-.c ; • .wv ■::^ >ivu ^- - 
35 FIGS. 14Ato 1 4D are diagrarrimatifr seclional-view^ forSillustrStirig still a rtolHe;r example of jDroduction proc- 

...^ -v./. ^*»^s^'^acfeordilTg^o''thd^present iHvefltioh.**-''-'i"' ^'"^^ ^ij.. * ■ i - ,in> -.s tifn.i:. ^.^ ;,£-;. .a- 
■\~>r \ viV.f. * . --; j !"i 1 iR-'iii. ii ;ij i.'f i<r. >u \ i- w. r--:-^ jo.,; . : l.-o-:'' /; , -i* , i 

.ij '..■■u'-. viiDEi^cRIPTlON DPTHE PREFERRED EMBODlMeMTS- - ''=•'1 -r:.-. -id . 

40 The miirtiteyer'prinV6*d^Wlring board accordihg to the piresertt^iiHvdntibn comprises a plurality of irjterlaminar 

jj> :i.ftj ■ihsu1ating"layei'sr, a plui'aiity of insulating substrates containing a* reinfor matertaf and laminated alternately, 
' -"0 • cti^cuits 'fohrVied on 4he 'Surfaces' of isaid irisirlatinf^ substrates, Jand* vid holes for making e<ectrical connection 
between two or more layers of ctfttjits,'Lwhereiri'sa?d via holes' rOnxthroughwtwo layeirs of. rnscifating substrates 
' " u atid^md IntterJailllhar ihsulatH^'raye^fo iriter^&nninar insulating layers being the insu- 

i t'r>:^s''^, latihgMayers'flbt cdntiaining'a ireihforcem^ furtiher characterized inithat!tt>e>'8>stage. resin flow of said 

insulating layers Is less than 1%. and that the difference between the glasS'tranBitK5rtj)0int of the interlaminar 
insulating layer and that of the Insulating substrate adjacent thereto Is not greater than 60*'C. 

Regarding the materials of the interlaminar insulating la^ers'^ind'the adjbiriing inflating substrates used 
in the present invention, the glass transition point of these materials is investigated and those having theabove- 
' ' 50 ' ^ ye'f in^d diffe(re'h'be (not greater thbn'60°G) in glassf transitibn point are selected and q^dlor the adjoining lam- 
' ' ■.•lH^tions.'Th'e''di'f fere nee -rn yiasS fr^fisltion'pointfs (preferably not greater thaji'40''Qj !:•■ 

' ' ■ ' ' With reference lo said ihterlaminar msDlating^layers'and insulating^substrates, it is also.desirable that the 

* ■ ■diflerehce'rn. gtasalfi^ansitton^i^^^ the' one withi-the highest gtass transitton point and the one with 
lu ' ^i.; Mr the lowest-'gl&ssJfrartsitioh point is not -greater than- 3Q'G.- ;n>. ' > • ■ ■ ^ :->t.Y .".nw,).. 

. ,'55 o/. : SiHce no reiriforcing fiber is cohtidtned in-th© interlaminar insulating layers. it/isdesirable that the insulating 
'''substrates'usedih^the present trtvehtioh oomprise reinforcing fiber such as glass cloth; glass paper, glass short 
' fitierbrthe'nkeirFTpi'egnated'wIth-ar^ resin such -as epoxy resin, polyimide resin or the like for in- 

-hibiting change btsf2e*due lo heat historyfjrtithe (ioOrse^^ . '> j 



In case of using a polymeric epoxy-type adhesive film AS-3000 (trade name, available from Hitachi Chem- 
ical Co Ltd ) for the inter laminar insulating layers, since the glass transition point of this insulator is 1 05-1 30^C. 
the material usable for the insulating substrates disposed adjacent to said respective insulating layers is one 
, having a glass transition point of 70-1 65^C. Exampl^s.of.such material are aipotymeric polyimide-type adhesive 
film AS-3000 (mentioned above), an epoxy resin-imprcgnated prepreg GEA-67 (trade name, available from 
Hitachi Chemical Co.. Ltd.) and an ^poxy solder -resist CCR-506{trad6 name, available from Asahi Chemical 

Laboratory. Ltd.). ' ' ., , u * u- 

In case of using a polyimide-type adhesive film AS-2250 or 2210 (trade name, available from Hitachi 
.'Chemical Co.. Ltd.) for the interlaminar insulating layers, since the.glass.transition point ofthis insulatons 165- 
r i\7Q-C- ^he material usable for the adjoining insulating substrates jspne having a glass tran^^^^^ point of 110- 
225«C Examples of such material are a=polyimide-type,adhe^iy^eifilm,AS-2250 or.2210, (mentioned above), 
an epoxy resin-impregnated prepreg GEA-679 (trade name, available from Hitachi Chemical Co.. Ltd.) and a 
heat re-lstant thermosetting BT resin (containing triazine component and bismaleimide component as funda- 
mental components)-type prepreg GHPL-830 (trade name, available from Mitsubishi Gas Chemical Co., Ltd.). 

In case of using an epoxy solder resist CCR-506 (mentioned above) for the inter laminar Msulating layers, . 
since the glass transition point of this insulatihg.material is 100-115«C. the material usable for the adjoining 
insulating layers is one having a glass transition ppiht of SS^IBO^C. sUch as an epoxy solder resist CCR-506 
(mentioned above), a polymeric polyimide-type adhesive film AS-3000 (mentioned above), an epoxy resin-i m- 
pregnated prepreg GEA-67 (mentioned above) and the like. 

When insulating materia! of the same system is used for both of the interlaminar insulating layers and in- 
sulating substrates, there is no other alternative but to apply said material in the state of varnish on the surface 
of the insulating circuit board. Jn thiS;G<>se, as,itJs-.requir^d,tQ , satisfy botf^, requirements, of .controlled coating 
.-ihickness a]5»d reduction of ^oatin^ thjcKness^^at th^.^arTie^time,, there a^.iny^^ and 
complication of the production process. , .' ■ ' 

V- For such control of coating,thicknes^ and^reductiop therepf.. there c.ao bemused spldeoxesist mk generally 
-employed jn.ihe mani-facture'of^nng boa^s,ar) typ.e of .ink to^be^u^.d .can be PfOjp^rij/, selected in con- 
■ side^ation to the above-deftneJjrange of g.l,ass,transitiofi-pGinLH r> xh- r 

, ^ \ More preferablylla yarnish,is applied on th e. support film ^and^^n^ f so,|hat said layers 

can -be used -in ithe Br:Stage, state. , , j:-^-r: uj i-'-a^-i.cBS'iiMp 

, 1-..' Asfpr the properties of-saidii^terlan^inarjnsulaUngJayers contain as. woven or 

"onwoven alass>abrics, 4t;is desirable that the:B.sJ^ge,resiaf^^^ |ess.th^ri1%. and the B- 

. ..stage viscoelasticitv^qfsajd layecsisjathe ran^etiit^lgO^^ 10 ^Pa 

-»-j,af:the.mo|ding;-t3mpgrature. .,1^,;, ^..^ ^^.j r<^,n: ^ .r. '^'i^-- ^n-^i ■ 

The layer matenals satisfying.these/equicgmentS; ipqlut^e poiy^rieric epoxy^lllnn,ppJyi!Ti!d^,film and epoxy 
• .-.olderresist ink. As the'filmJn the, state Qf,B.5tage, ther^ caa bemused. ^f^^ such^ commercial products 

as AS-3000 (polymeric epoxy adhesive film) and AS-225b and 2210 (polyimide adhesive film, both mentioned 

above). - -,«o/ k 

As the polyimide adhesive film material, there can be used a thermosetting resin comprising 40-70 /o by 
^ weight.of.a polyirr.ide. having:jne;Stni.cture reive sen ted, by the fotlpwirig,forraMla by we:ght of a 

'.'....bismaleimide-diamin.e;re.actHpn.prpdu 
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Wherein Ar Is a group represented by the following formula (2) or (3). the group of the fornr)u|a/2) being contained 
in an amount of 10-98% by mole and the group of the formula (3) being contained in an amount of 90-5% by 
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' Wri^fein Z represents\-C{=<b)-. '^sa^-; -0-, -S-, -(CHs)^^,-, -NH'.C(-=0)-. -C{CH3)2-. -C(CF3)2-; -C{=0)-0- or a 
b'brid; h'and m areteach an ifiteg^rof "f 6r greater; Z's may be the same or differentfrorrt each other,' and each 



hydrogeri'in*each benzeHfeYirfg hiay be'^substitbted with an appfbpriate substituent; 
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'-wHer^ih'Ri.'Ril f^g^'iHd rt4:ret3reseht tHafepfenddhtly Kydrogeri. Cilii alkyl 'groupcor aH^oxy -c^roup, with at least 
''two of theni beihg il^yfgroCjp-or'alko-Xy g^ kr\6 XT^rdsenfi^^eH2-/-'CtCH+i)2-^0-, -SOf; -C(=0)- or -NH- 

^ '"'"Fdr'p>6ducin^;a^multt!ai^erpm Wfrin^'boSard'stieri ab'dystlHbfed above, asfsfi'owri iH FIG, 1, a^plurality 
of B-stayedfhtbr laminar i?is6lating( layfers l^^ndMnsiJl'^^^ s^tecfed so that the difference in 

glass transition point between th4 ^djoitiYng iKsulatinig {infers- wilf^lf In'fhe range not exceeding 60*'Cfand said 
''infei^i^fninar iViyuldtln'gM^yers' a h'd'^iniulitiri^ circuit boards '2 haviW^ ■eirciurt& 2'2 foVifi'ed on the insulating sub- 
strates are integrally laminated by heating under pressure, anrftVfen Vi^-holes fdrrtiattirrg eledtrical connection 
' betWe^H TW'o'bV rVi'6re'ldyers'df ci»Tiuits'*^>e/ fornied: S'^d Vi^'^hole's'ruti' th'rc«l;0h'' two layers of saidlnsulating 
' sub's'frStes ^nci\hfellii:.erla?rflrtar^^ dlsposed'thisrfebetwe^W/S^id intett^m insulatinglayers are 

' th^'fnWuiktii^iTayers 'co'nt^i'rlirig 'fib'i-eili^farddMent such ■ a^'wbveii '61- 'nonWdN^'H' glass f abH'cs- ^Also. the B-stage 
resin flow of said insulating layers is less than 1%, and the difference? in^lateis t^ajhsititm-poiht between an in- 
' sulktirtg layer 'ar^'d t^^^ iri^ulatiHg s'iib'kiratfe''4djh*d^nftJt>iergto' is^ribtig^^^^ - ' ■ -^'^ 

'^■'^b'ciri*a mukiliyeV'i(3'rinte''d wiring alsb'Ve jbroidttjce'd Wcccfi^n^ tbntTte'folloWmg:prdcesses {a)-(d). 

Process (a) -'i'^ 

• '''First, etching res^sts are'iirbvided'at'the pai-tf^ w'h'6re 'dircciits'Ja're*td be termed on a-lfeiminate comprising 
copper-clad irfsulating' siibst rates cbntaihirig reirifbfcin^ 'fiber; feucW'^s shd^vrrliS FIG:' liZA^ to constitute an in- 
sulating circuit board as shown In FIG. 1 2B. There are prepared at least two insulating circuit boards described 
above. Between these insulating circuitboards is disposed an interlaminar insulating layer which is in the state 
of B stage and contains no reinforcingi fiber and in which the B-stage resin flow is less than 1% and the dif- 
ference in glass transition point between this layer and' the adjoining insulating substrate is not greater than 
eo^C (FIG. 12C). These insulating circuit boards arid insulating layers are laminated by heating under pressure 

■ -as shown in FIG. 12D, and solder resists are provided over the wl^ole surfaces oif the integral multilayer lam- 
inate as shown in FIG. 12E. Then holes are fomned by a drill to the, section -where electrical connection is re- 
quired, as shown in FIG. 12F, and a cortductor layer is formed on the inside of each of said holes by electroless 
plating, thereby producing a multilayer wiring board as shown in FIG. ;12G. For'mation of holes down to the 
necessary section for connection cari^ be accomplished by driving a revolving drill down to the depth of the 
layer to be connected, stopping further driving of the drill at this point and returning it to the initial position. 



'•Prbcess(br • -^1'-'' / = ^'^•-i ^'^V' . . , - . -t:- 

No circuit working is performed on the outermost side of the insulating circuit board constituting the out- 
ermost layer of the laminate consisting of copper-clad insulating substrates containing reinforcing fiber such 
as shown in FIG. 13A, and etching resists are fonned at the parts which are to become circuits. The unnec- 



, essary:Copper foil is etched avyay,toroaKe;a,^ips.!ati.ng board.shown in FIG,.13,B. There arg. prepared at least 
(WO such,c*cuitboards;Atleast betwee,, the.se,ci5^^^^^^^^ 
is,in,ths;iate.pf8.stage;an.dfur;thercharacterK.^,^ 

wiih he-difference in glass transitipn pointbet^e9n.JheadiQ!ning,.nsulatHi.g)a)(ers being npt.greater than 60 C 
5 ■ " (FIG 1 3CV and that said circuit boards and insulatir,g Jayers are laminated,l>y heating under pressure as shown 
,. n FIG ,13D Holes are formed in the obtainedJarn,i(iale,tc a.depth necessary for connection as shown m FIG^ 

V3E Aconduciorlayer isfo,rmed,by.electroles^.plating as shewn in FIG. 13F. Then etching resists are formed 
; on the, outermost copper^clad, surfaces, and the.unnec3s,sarv .popper is.etc,hed away^a^shpwn m FIG. I^G. 

iQ\ 4process (c) . , - L-p -..r'.-. ■ . . 

: ' " " ■ aching,;esists are formed a.t.the pertinent, parts,(fc.r,fo™ing circuits) ofa laminate consisting o' =°PP«'- 
clad insulating substrates containing reinforcing fiber, and the unnecessary copper foil s ^^^^/^^^ 
aransulatin9:circuit.bpard.There;are,preRared,aparo,fsuchinsula«ng^ 
.,5 . circuit-boards is sandwiched an.anterl.^^inar insulatiraJayer wNchJ^B-sUged-and spepif^^^^^^^ 

•its B-stage resin flow istes? than 1?/,,.t!?at,the.differe.nce in glasst^ans.tion.pomt bst^een.th? ad o.n.ng insu- 
ating layers is not greater than 60«C, and that this layer contains no '^P'^^^ f^^' f'"''^'^^ 
. ,. . insulating layers.are laminated, by heating unde.r press.ure. holes ^a;e,fpr,ned^,n.tl^. larn.nate, and ^conductor 
■ layers are formed by electroless plating to make an interlayer circuit board,.The5e,.ar,e Rr?parea at leas' wo 
.20 > . such interlayercircuit boards, and betwen.these.,in'e,rlayer.circ^^^^^^ 
;^layerwhichlB,staged:.haS:aB-stage,5esin,f,low,p 

between the adjoining insulating:iaye;s,,t.eing,nct,grea;^^ 
'.;;cLit boards and insulating layers,are;la.minated 
. , : ahe^surfaces of the laminate;,, holes,are ,formed.in,.theJarninate,by,.dri!lin cpP,ducto^ae,yers are further 
25 !■ .formed by electroless, plating.i.s,, j..^.,; :>^v.:-'"vni i;';.-. --*'^; '•^'i ' '■ir. . '-r .n i.r.: r.-> '. , 

,,,P,rpce,ss,(d); ,,:..";■< I'lr, i.i . •■- .-..nii-' -i^;.: ■':r; ,?'n-=o.iS .'»;rr-- i'. ■ 

'" t V' .Tvvo interi;r.^inar:drcuiVboardss"ch asjhpwn Jn R^l^^^re^madl acconllngAo^^ (c) described 

3o' above. Between these,cirpuitW?rd.s.is disRos,ed,an,i,nterlamina^^ fias a B- 

staqe resin flow of less than 1%. with the difference in glass transition.ppint b^tweeri^^he.adjoini.ng insulating 

. layL being notgreaterthan,60»C..^nd.ccntain,s no ceinfprcin,g;fi^^^^ 

■ ■ ^ laminated by heating under pressure, and as shown in FIG. 14C..hp!^s^.are,fo,m,d by .dr,«,^g - 
. . .- . to 3 depth reaching thesection where^le.ctricaLgpnnection is required.Tnen. as .shown in FIG. 14D, conducto 
35 " layers are formed by electroless plating, etching resists are formed to the shape of the pircuits in the outermost 
^- ■ ■layer. andunnecessar,ycp,pperfc,ilis,etchedaway,,_;,.,i. ,.4 - , nj 

' In at least one of the interlaminar insulating,!ayers,i,pr,insulating,subs,trates 21.i,n said multilayer wiring 
, Pboard are.forme,d,cavities,;f fprh,0MSiflg|tl?.6-sem,i.cp.nd^ as shown in FIG. 2A. lo 

''provides multilayer w(ring.iboard,.for|Chip.carriier. 1.;,-, ^ i-.-.-i 
•,. 40- Conventional .methods can,.l>e,used.fpr,fprm,inc.3,aidca.y^^ o^ 
'■ , ,Preferahlv. thexavjties are,en!a-ge,d,Jn si,2e.,successiv,el.(ifxom ,the.one In the.,.r.sulat.ng layer closes, to 
'. :, . ;Uhe'location where a semicondtictor.chip is„to,be,.s^t as shown in.FlG,2B..,and t.rniina s for making electncE, 
connection with the semiconductor chips to be mounted later are pr.pyidedin the circuits,fprmed on he sur.aces 
of the interlaminar insulatlng.layers:or.,semiconductor, su.bstrates.expos^^^^ by. the respective cavities, thereby 
. 45 vi.providingi9 chipxarrierw!th!many(elsctri,ca!'co,nneci;ions,^ ,;; ,f^,,i .-v: . 

: '„.;a chip carL with.high heat,radiating,e(fic,ienpy,can be pbtainsd|by,prpv,id)ng,a,heat sink 5 arranged to 
,". ,-. - close 0f>efflfiheopenings;42 of the cavity, fo,rmed-,as a.Jhrpuoh-.Dole.as shown ;in,lf1G, 2C 
.'.!,■..., ;rhis:heat,pink 5 may^be designed.to coPsist„of .a.suppprt po.rtlpn 5,1 fo.r.carr.ying a.semiconductor chip and 
■ a brim 52 provided around said support portion and smal!er,ir.;thiokness than ■the,support portion as shown :^ 
.. ,50 ' ..■^IG 3 .Thesuppqrt,portion of the heat.sink is fitted4n,an,p,pen!ng.fprmed,in.theputermcst one of.the interla- 
. ;i; .;ml.ar.insulatin9layers or.insulatlng.sub,strates,said,:Pp.ening being.substajitially.same in:S?^ as said support 
,,portion.of.the heat sink...The insulating substrates, having Circuit forrn^^^ 
' . , ... End-integrally l,aminate<^ by heating;under pressure., ^nd,then,yi?,holes for, making,?lec rical "^o-jn^-^!;""^^- 
. .,. ..v.Vtween two.or.more.layis.pf circuits.are f^^^^^ 

. 55... -.:aink and laminate molding;oflhe,Gh,ip,e9mer,at.lhe.,sametim3,iP, ., r,(;v.;r v, r.<^i.-. - ■ 

, ■ . , -Adhesive strength of the he^fcsink can be increased ,by,.fprming,a,pprtinenLuneveriness,on the surface of 
.atl8astthebrim;porlion52ofthehe,at,sinKlOibe3ttacii6d,to3.ninsulati 
.For laminate molding of the (*ip^carri^r.hples..desigPP^,tpse.r,ve as cav«^^^^^^^ 
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' ■■■■ ' 'chip's to'be mounted lateriarefofnrlefcHri fef Idia^ttjne tif^Hfe rhterlarhinar insulating layers or insulating substrates, 

L.iv. i. V. anij'the lamihatirig members 'are pla6e^ ttte btheV successively in. the order^of flat panel/protective' 

■ ' • film/combination o^^B-^taged iKtferlMinaVteti'Patingf'layers ahb insulating sub&trates hav?r*ig circuits/cushion 
' ' ■ • ''^'* mat^rl^l/molded ahicfe having Holes of the' ^^nrfe'-Size as cav'fties/flat pandl, and they ai-e' integrally laminated 
5"'' ■ by heating under' pj-essure, as shOwn'ifi Fiy[^A. ' ' ■ . p ,.j • i i. 

' ' ' For attachirig the heat sink srmUtt^nfeotisly^Wrth lamin^t^ mdldinl^-of the chip carrier, the laminating mem- 

. ;r ! >, ic^ a ■ -i^tigrg placed in the order ofVl^l'pari^lj'ciufeW6n*material/lf)lastic film low in melting point and high in flow at 
*^ ' ' ' h'featinig temperature for lamfnatidh'^V^' polyethyl^ film)/prdtectrve film high in meHing-pbirit and flexible at 
heating temperature for lamination/combination of B-staged interlaminar Insulating layers and insulating sub- 
10 strates having circuits/cushion material/molded article having holes of the same size as cavities/flat panel. 

tn this chip carrier, terminals for making electrical connection with other wiring boards are provided on one 
I*-- ' s'jd'e; and opertiVigs for Vnounting'siefrficcinductor c"hlps may^be provided on the same" ^ide or on the opposite 

(- tn,ii- Mt ..^ { :■. y^j^Q^ g plurality of pins are'iised'as ternnfirtals W-rhaking'eJfectrical' bbnfie'ction Awith-^^^ wiring boards 
jk.. . V*a^sh5\;yri in FIG. 5A, a pin grid array^iSacka'ge is=pr6vid^d'.'When"lahds are foirmlfed for electrical connection by 
* ■ ' I'^i^.f^-- \j>^Q of'^'olcfer balis'as terrhlnals for rhsiking 'elWdtrical cbVin'ectibh^viftth"6'ther wiring boateds^as sHiown in FIG. 5B, 
■ ^-'"^-^'^'-li^bair^fip'^rrayl^ w ! - < ..^ •['■:■.,.■ . -.^^ ,1 ! 

1 '''.-Dfu.':- hfiH f,. js'al^o pbssibf^" to fiVrri"^^ chip-lif'rf-chip wirlH^ bofeird'ora multi-bhlp moduTe^by coitibihihg said arrays as 
f>^^wh1hTI(S:'j5Ci ' ' " '-^^ - • V ^ ' ^ ^ ' / •■ ■■■■ 

i. jo--'"''^' ^^the'ptee'i9t''lrivent6ys f^fnd that WheW^he irtteVlaminar'h^ulaftirt^ lia'yers' contatrr no'femforcement such 
■ ' as'Wovert 6KriBnwbVyn'^ass1fabri fhei^e tend^'t'6''fak^'iplaceWxfb1iatidn of of voids 

" ' '-'"'th'^^^in 'du4'tfa'h^^tiis^6ry bbtvve*'^n th4%d/biTiirig ins(ilatffng si^bsftratfes, feind this ptienbrhehon' becomes more 

*i - ■ biy 1 .o\ vr iik^tytb^cii!x\jr'wh"^Hlhrdug'h'-^hoI^ pieWiT^g^tHeiridltiTayiBrwfrin^ board br'm any •via' holes are formed 

' * ^ ^ WiM\^^Mfs 66Hiaiir\\f\^' noVeififbi-tiferiienfUuclVTa'i wb'veh or -ridnwdv^'ri "^1 ass Vinci's'. ' Re^ardfing the' induction 

25 mechanism of this phenomenon, the present inventors have obtained the^foKdwih^ knowledges. ' ■ ' ^ 
If the difference in glass transition point between said interlaminar insulating layer and the adjoining in- 
sulating substrate exceeds SO'^C, when the laminate is cooled after heat curing, thfe m'afteriaTwith high glass 
transition point is perfectly solidified but the- material with low glass transition point does not lose its fluidity >■ 
'"^^ ''^ <* ■ ' ^' 'and Ys forded tb doritiractf^ith ^e'diict^oh-'bf t^nii5erator^.*ConsecfU^ntly a'fe^^^ up in the laminate, ^■ 

. . .!3(^L;^^'wf^]ch VVi'ay cau^e bVea'kVif the i'ri t^r I amiti'af^inkulafing' layers^ the'^^a'rts Where*'the- fhrough-tibles fii- via holes 
; ^ .Ac,.' ---H^.i-^re p^^^ntiWtby 'ordfeK^ ~ * ' -''-^^ ..i.-r^ofi-.^e^^i:; :Vi ..^ ^ w .c.n r, ^ r^,, V 

* * ""'^ 'MoWdt^Wc'if ic:^!^; th'etrltilt'ifayer Wli'ih^ titoard Of 't'he'abov^ istfiict'iiiirfe' is subject to'thB foflowing undesirable ' 

; ' ' ■ ' iitien^W^eKsr'as'illiMratecj'in 1^! ^ * ^ ' '^'"^' ^ ' ' .-^ i*- ; ^■ 

^u:. 1.: .-.rj a: ' *" ;*(t) Mdve"rrTent dfVhe ^dbWate^Vi'the fWcknfeWdir^ctib^hris'r^^^^^ or via holes (FIG. 

(2) Due to this restriction, when the lanrii/tate ife^he^ted, *lhV whole inSulating lay^r swells up to the form of 
ri .!.v:.:v6' f r-g (iffum d^lfnnitat^ifefy thrBuTgH-hble^^ hbW(Fk3J fl^).-- ' ^' ' ' ■ • 

'^'■'^ (3) Wheritobiyd.'Msdruhr^illkeff^T'm^'^^ afthe glass transition 

temperature of the material with high glass tvart^afon pbfrit (FfG. 1*1 C); - ' ' ^ J'' : 

40 (4) The material with low'glaSs trartsiliofrt 'point is^tilt bh=trt6 go to restore It^ originaPshape even when the 

; ' temjEyeralijirfe Idvl^brs^belbW-tWe-gfa^s tr^hsifibri pbfnt bf the'm*aferiar*t/rt^ high gJasis transition point. but since 

IF . ..^v,c -V i<jtfte~rtiate^al>)^ithr1iigffbtafes t^ahsttfon^f^efint is"felrei^tfy solidified; a^mrge stress builds-up between said two 

^t^ni^h^)ir:p (.. t. ••(}rffer^nt'ty^)e^'6^matfe^f/■ ^' -^'''^ .: );!:r v:,. : u- . •-r.::,.^ - ; .M ,,.n,. , . 
V -.) Hit .o^;ji/sj :5 :(5)^xfbli^¥ibh'4"rfd'fo'rlTiati6rt = * - 

45 The present invention has been Attained on th§ ba^fe^f'the aboVe^disclbsure and- especially features the 

■>J b-jOin i(£. -■•firidrng'thaVWHeft^the'differ^^ between gfl¥^'s transittort ^bfntxif the' intferlanhiriar insulating layer and that of 
the kdjo'irrin^'ih'sur^ting stibfetrbtte i!§'hot greatfer th^an"60^<>; '^'ere is ftrdduced no 'large- stress that will cause 
' ' ■■ ' ^ " '^xfoliatton'ofHaiVftnaiibhi dr formatiert'bf vbids/Thfe'-smalJer t ha difference, the more' desirable. Said difference 

^ ' •-'^5^-» In the! case/^of a mliUil^Ver'Wfi'^hg'bbard-rViade by Ijsihig' a pluraiity of interlaminar insulating layers and in- 
" • sulatihg'siefb^'rat^sv'rf'iia desirable^ Ift'al 'ntjt only the difference of^lass transition ipoint -between the adjoining 
' ' ' ' -'^ - "iti^uTaVingf lay^l^'blrt al^o'the tSfferencie'fef glass 'transition point befween the' inslilating' layers used in each 
^1 i-c ii. ' unitbf wr^ngteaf^'be sn^afl, prteWabl'y not greater than '60*0^, more preferably nbt greater than 40''C. 
-■• h< 1;.-,.. gy ^ettii^ the- B-tsta^ete^iri lflaW"^f'th^ interlamirlar^lrisulatihg layers not containingrreinforcement such ; 
55 as woven or nonwoven glass f^bWds^lo be leiSs than 4-%, fit is possible to secure the irequired^layer thickness. 
b\ . ii>^ vM MiAiso^ when'theise instliating'tayers^are^used fbr a chip carrier having cavities; it is possible to minimize pene- 
tration of resin ^ihtb'thfe lfe^a'vttifes. Fbrtfitef?-by setting the-vis'coelasticity bf said Hrhsyating layers at 30*'C to be 
. ; i -.^r, ^^in 'the' range of2,000-'5?0(X)^MPa;'itrs- (iossibf^^to. enhance handHhg the working proc- 



ess. and by se,ttir\g said yiscoelasticity^at the.moldingjemge^^^^ th^ range below 10 MPa, it is pos- 

sible .^o secure enovjgh laminate nioidabi%.i% conductors in said Ipyers. 

Example 1, . - , -i - •-Bt/ntiU'' on ir^;: ■ ■■. : 

This.Exampie is. explained with reference7a,FlGS. .6,8,.9^^^^ drawings. 

(1) The side .with no copper foil of a BT -esin-type, single-side copper-clad laminate CCH-HL 830 (trade 
name, available from Mitsubishi Gas,.Chemicat'."Cc.,'u^^^^ a glass transition point of about IZO^'C 

.; . and a' thickness of 0,4 rrim was.subjected,^^^^ to^prepare a first insulating 

substrate 71 having a hollow such as shown in FIG. 6A. 

(2) In a polyimide, adhesive film .AS-225C).(tracJe name, ayailat)le.from^ Hitachi Chennjcal Co., Ltd.) having 
' ,a gjass transition point of.abput .17p*'b and a thickness of O'.QS mm, .there was provided an opening 723 

greater ^hanjlie.spotffacing w^^ porti.qn.of .the f i,rst ip^ to prepare first interlaminar 

insulating layer 72 such as shown in FIG. 6B.^ , ^, 

• (3) \n a BT resinrtype single-.sjde copper-clad laminate CCH-.HL 83^ (trad^e najTie,; available f rom.Mitsubishi 
. Gas. Chemical pp.. l,td.>,vyas. provided; an, ope ^''"^^ 
, laminar ipsulating Jayer, ^hd.terrninal7^ making!electrical conriect|on with.semjcpnductor ch ip by wire 

bonding was provided at the partvto.'.he exp^ insulatjng . substrate, i.^.jaminated at a later 

, stage; yvhile . in nerjayer circuit 73^^^^^ aUhe nonrexpos^^ Pf'^ps";^ ? second insulating 

substrate 73 suchj,as,.shpwn in(FiG..^C., ,,. ,}^ >^ • 1,^. : ^ir.'^iir'-f.! j ; ii. 

. ' (4) In a 0.075 mm thick pplyimidyadhesiy.efj^^ an opening 743 

the same jn size as t'he.openin^pf tb.e sew^^ P-^^^^^MH^S?^!^ interlaminar insu- 

ilating layer 74 sucKas^st^own.fO, !•.'■- I'i .'Mi i ; !t =' . n, > 

(5) In a"o.4 mm thick BT resin-type,!si'ngle-side^^ CCH-HL 830 (mentioned above) was 
provided an opening 753 greater than' the opening in^'the third insulating substrate to prepare a third insu- 
lating substrate 75 such as shown in FIG. 6E. 'm':":.' 

(6) In a 0.1 mm thick polyimide adhesive film AS-2250 (mentioned above) was provided an opening 763 
. of. the sarpe-size ,as the. opening in the, .thir(J. insulating .substrate to prepare a .thj-c: interlaminar insulating 

. , .layer 76 such as.shpwaiapJJg. 6^. -.^^v -v..-;^-. p . <--,hr i . . Jr.- ^ • ' - 
/. Vv/(7;):A,p.2-.mrTi thick'BJ,resin-f^ .singje;Sjd^.ipo^R§rrdj^^^ 830 (mentioned above) was 

■ used. as a founth.insulating su,b»stj;at^ 77^^s,stiow.n, j.cj. f^Gf'AG,. ^. ^ . -.; -,.j !vv.' 
(8) The layers obtained in (1)-(7) above were placed one over the other in that,order a,nd irjtegrally laminated 
under the conditions of 20 kgf/cm2, ISO^'C and 180 minutes. The laminate had the structure of: flat pane! 
81/protective film 82/structure 83 of (1 j-(7)/cushion 84/molded article 85 with opjening of the same size 
as cavity/flat panel 86, as shown in FIG. 7. 
, . ; .(9)^^ner larpinate molfjing. .through^-hples yver,e.forn)^e(d (FJ,G.,§^), .aqd .^l.ectrole?s planting was carried out 
; ' . pn-the Jnner.vvaljs;pf ^a(d,tt;irouglprhp)es,'and.th^ then outer layer 

\ circuit^s were formed^Fja ^ 9!}^^. ^!?®i?f .'t^? ope"i"9 in the third 

insuiating'isubstrate waaformed.at the.s^^ne' locajipn.anci theri an^opening was further formed by end mit- 
. ling machine at the part corresponding to the fourth insulating substrate, (FIG, .80). Finally, a.plurality of 
pins, were f ixedjp. the. thrpughrtiotes to constitute a, pin, grid array with pavitjes. 

.. Example;?;^ \ ,■ -ori'-'M:} -'Vc^-a:io pr -r-K- riof-:- ■ ■-^■-'^ • v^j^w^ f^irif n^r-^c-.-^.b v(i - 

^ (1) An.eppxy resinrirnpregnated cop5>er-cl?d<,gla^^^^^ name, available from 

^ . Hitachi Chemicai C.o.,.iLtd.) h?ying a, glass. transition. pojnt.of about 1,20^-6, arid a thickness of 0.2 mm was 
. , ■■- prepare<^ lasvfirstinsAjlating sqbstra^^. o ,. -v. ) -er.ri :.•[ "U-i-^^,- is ■ 

(2) A polymeric epoxy adhesive film AS-3000 (mentioned above) hayir^,a. glass .transition point of about 
. , 120^0 and a thickness of 0.05 mnri^ and provided ^vyith an.openjng;to define a cayity was prepared as first 
, ^interlaminar insulating- layer, ■ .^r; :• -.i: . 3iii.r. ^Ti . u?-M l ■. ini' 

, :(3) In a,0.4 mm. thick epoxy res4nri,mpi;egnated,cppp.errclad: glass cloth .laminate MCL-E-67 (mentioned 
. .i above) was provided an, opening pUhe;sarTie size as.the^pperijng,in:;the first interlaminar insulating layer, 
.! . .and a terminal for connection with jseniiconductor:ChjP;t)y vy ire bonding was provided at the part which is 
: .* ^ exposed vvhen laminated witty a third insulating suj?st rats, while inner layer pircuits were provided at the 
V ,^ non-exposed;part to prepare, a second Jnsulating substrate.;.,,. - ,.r . • ■ . 

(4) ln:e 0.05.n^m thick polymerieepoxy adhesiy.eJiJni.-^S:T3p00 (mentioned. above) vyas provided an opening 
greater than the opening in the second insulating substrate to prepare a second iaterlaminar insulating 
layer * ■ '■ \\'v' ..^" i;!: • • - ; . t -.rri- - . ' ^ ^, , 
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' * ' -"'('5) In a 0.4 mm' t'Kibk epciky re'sW-Vmi^reyn^'t'eci^fc^pper-^ (ilbth laminate IVJCL-E-67 (mentioned 

'above) was 'provided an'dpening brtti^'SarW^' sKe'*asthe second interlaminar insulating layer, and a ter- 
minal for connection with semiconductor chip by wire bonding was provided at the part which Is exposed 
when laminated with a fourth insulating substrate, while inner layer circuits were provided at the non-ex- 
5 posed part to prepare a third insulating substrate. 

(6) In a 0.05 nim thick pofymerfc'^ep'oi'y a(]ri^sive f ilrii AS-3o6o was provided 'an diiDehing greater than the 
^ opening in the thjrd substrate to fcrepa^^ ' '■ 

J- ; . 11. -^^j 1^ g mrti't'hick epox^y' resiH-irh'pregnated cVpper-clad glass cloth laminate MCL-E-67 was provided 
' ' * ' an' opening of the'same si^z^^as the 'tliii*d intteria'rhinar insufa^ng la^er to prispare a 'fourth insulating sub- 
10 • strate. . " t i r' ■ / :. ^ . .-j 

; ' " ■ '"(8) In a 0,05 mnilFiick^t)falViii6f1c*ep6xy adhBsiv AS-300'O was provided ah opening of the same size 

' ''"^ Ws the opening '\h th'4%u'rth 'iriMf^tingf'stjbstrate to prepare a* fourth' interlamlhar insuteting layer, 
rir ' IS i. 1 ; -^gj ^ ^^^.^^ epdky res'ih-Vn^'^reghkefd'Copper-liiad'gld^S'cl'oth' laminatfe'MCL-t-67 was prepared as 

a fifth insulating substrate. ^ cJI ■ , . u- - > . - 

'Vs''' ''' '"'^'(lOyThe'llS^eFs obitain^d*irt"0)-py above one over the other in that order and integrally lam- 

' - ' inWtey by Weatiin^' L(nd6Vtft^sure uhd'erthe cdnditidns of 40 kgf/crh2, 1 TS'^C and 90 minutes. The laminate, 
■ ' '*''as ^"h'owfi-lrf'FtG. 7[ had 'f he's* Klbture' of:' flat yanel' 8^1^ 83 of (1)-(9)/cushion 

r i; '^f' ■•■'■-^4yf^o'ldid articT^^^ ■ ' ' ■ ■. 

■^1 ... '|-(|y/(f^;girt£jj^Sfj^te rHSlding;^tK^^ the surfaces 

20 , of the laminate were subjected to eiectroless platin9^tFIG,' 9B),'6Citer layer circiljitfe including lands for fu- 
''"''siori-b'on^ihO'soider b'aN size &s the'bpening in the fourth 

,if^ i !! •■j,l,^3^ij'^tjf,^'^u^^J^tv^^ foTthed'^t the s^rft'd^pkrtw^^^ was forMe^ 'by end milling machine at 

the part corresponding to the fifth insulating sub^tf^t^ for forrrihidjtavit'y (F(G.''9D); ahd'then solder resists 
' ' ' '"'were afJplieid'an'd'dried b^ ' ' ■-■■u , 

,{.-; '1 lift fj. . '••!. ^■ f t r ■ : ' ■ " ^("v 

Examples - .- - . 

vr ^' ^i'^'''i'jn'ES(iimpie'l, thriSugh-hbfewa's ptrb\/iddd'lriktead of portion- in' the' first substrate, and 

a heat sink having a brim such as shown in FIG. 3 was pi'^palf'ed'.' The layers we^e laminated under the same 
- 30 ■'■'''toriditions in EJtarVipier rei<c6pt?6>the'l£tminate fiaf'Mne'/cuslitci^/po'yethylene film/polyimtde 



film/structure of (1)-(7) + heaVs^inkycL^hf6h/m6l^edarticWWitfi bpi^nn^g definifig-Cavity/flat panel to constitute 
^1 



" E*x^am*pr^^4 ' 



' ■ ■ ■'•'■(l)^An' ep'^x/resin^^^^^ gla'sis doth .laminat^' MCL-E-67 (meihtioried above) having a 

iu - ? i'.^i n gi^i^ tr^hsitidn"|S'cii(^bl''artj6ti k tHiCRn^s's of 0.2 mmWas^reparied as'fei first insulating substrate. 

; . ! n.M., ;o (2jih^a^>blymeVie ^pfoiy Sfahesiv/e/lfilnrt AS-30bO'(m6rtt1^nted'abbvie)'haviVi^ a-gfas^'transition point of about 
r.-^.i; i2b*'c^and'a Ihickrtess'bfrf.dsV^^ bf3eriihgd^fiHing^cavtty-td"prep^re a first interlaminar 

'^'3o'- ''^insul^tir^ layer;" >ii -jci . , ;'n;i»M. - o r-^ 

(3) Two piefc'^s'of Oi-I rfini thick e'prixy rersiri^iftiipr6griate?d cbpper-ciadgla'ss cloth laminate MCL-E-67 (men- 
tioned above), each being provided with inner layer circuits and having via holes formed therein, were lam- 
inated by disposing therebetween an epoxy resin prepreg GEA-679 (mentioned above) havnng a glass tran- 
sition point of about 120*'C and a thickness of 0.1 mm. An opening having the same size as the opening 
)k]*^v:. ^ 'm<; jn th^ f i^st'thferfamlnar iH^Olating faV^rwkfe Tormed'm^the laminiate.^ A^ter'i^^^ semi- 
' - " • ■ - co'n(!lufct6Vfehfpi3y'v^ife'bondtH^^^^ p'art'vCfliiclH isexpdsed wlHi^riMamihated with a third in- 

sulating substrate, and inner layer circuits were ptdvidfed at the non-e^cjp^sred ^iart to prepare a second in- 
' • ^til^tiflg'Sijb^rate.'' ^ d;. .i ,^.;,) ' ; r-ii ■c•.^,^.; , 

' ^ (4) lrt^'0;05 Vnrr9 thick 'tiofi^^^fc'bpoxy adh^siVe filhn AS- 3b00 was formed an opening greater than the 

50 opening in the second insulating substrate to prepare a setond interlaminar tinsuialing layer. 

' - ' ^5) Epoj^y solder resists" having 'a ^gl'ass tt-aiisition "point of abtJut HO'^G Were applied to two pieces of 0.1 
^'^ ■ " rhVn thick epdxy'V^^ih^^fm'preghated dopper-'cl^ glass'cloth lamtnatetWCL-E-67,' each' being provided with 
; ■ ■ ' ^ inneV layer circutts'Wnd rt^ving*\fll^ holes foi'nied therein, ai^Ki*they were laminated.':An^opening of the same 
. Ki ^'^-'-size asMhe^econd inlferlamihar-iiisijlatirig^layer w^s tdrm'ed In the'iaminate. A terminal for connection to 
55 semiconductor chip by wird tD<3rrdmig wa^'firovided at the part exposed when laminated with a fobrth insu- 

' '^'^ ' ' lating'sub'^frate; and inri^Hlay^r circuits were'providedafthe nbh-exposed part to prepare a third insulating 
fu r.r.i substrate; ^'-^ ^ ' -''^ ■ ■ Q ■ ^ ---^ .v^^;i; ^-^-*-..; 

(6) In a 0.05 mm thick polymeric epoxy adhesive film AS-3000 was formed an opening greater than the 



. opening in the third ipsulating.substra.e to ''^^'^^'^^ ^^^^^^^^^ was forn,ed an 
opening.pf the same s.ze„asthe th,rd ^^^'anpg y •■^J'^ ^. ^^^^ 

(8,.,n a 0.05 --'[^^^^^^^ in e.r.atninar inst.,ating layer. 

raVrO-^Ct^hiSo^^ellnrp;^^^^^^ coppe;cWg,ass Coth laminate MCL-E.S7 was prepared as 
a fifth insulating sul«W^,^ . '^^^^ 'placed.one.over the other in that order and laminated under 

;:.ity/l!at pan^l 86..as shovyn m F1G.-7 -y - e. ■ c> . J;^- ; , ,„ foriririq trough-holes, electroless 

■ 01) After nate-molc^P. t^e « ^^^^^^^.^^^ 

plating on the inner walls of the holes and the in<;ulatina substrate at the same part and for- 

Cpmparative. Example i^>r-i/' -r- • ' • - - ' 

■ • hn.rH w^<; oroducpd .bv .foi'owlno the sanie pr,oc3dure,as Example .1 except that ah 

Sipn.,SPint of 100.ir5SG,was,used fpr„tt,e second^nterl^rninar .nsulgSiaq Jaye.,,...,;, 

iGomparative Examp.e Ze.,n;^ i-?r-\--'.'..:i"^if<M;-.>';''. -'^ > -.-.i'-^ . . .--^ .t; ■ . 

' ■ ^m«;wiringbc;rdt;spS^e;^^ 

in,ide resin-impregnated copper-clad glass doth '7'"^'^. 

, Chemical C-o,..Ltd.) wac Msedter the fjrst, used forthefirst, 

adhesive film AS-3000 (mentip.ned-ab,ove),h.ayin3,a;o!ass;transrt.on potnt,q,about2ZO o.was 



i .Claims •( . • 



2. 



;.multi,:yer.rinte^a^.^^.on^^5;^^ 



■ rninar insulating layers' is in 
molding temperature.. 



strates. • ■ i^^" - ' * • ' - - ' 
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4. A multilayer printexJ'wirfti^^ bbi^rd^-afccdfdftSg fe'^^^^^ wherein the cavities are enlarged in size succes- 
sively frorfi th^ohe irf the iWterfamrfirdiritii^Ulatt^yg layfer or insulating substrate closest to the location where 
the semicondacfor dhips arfe td^b6''sW'^'rttl tisrminals for making electrical connection with the sennicon- 

'* ductor chips t6 be mounlediatef ^f-e^p'rdv'Kted :in the^crrdaits formed on the surfaces of the interlaminar 
insulating layers or insulatlrl^ i'utistrat^^'expcrsed by th^ respective cavities. 

5. A multilayer printed wiring board according to Claim 4, wherein said cavities are throLigh-holes, and a heat 
^ ' ■ ' sink is provided closing oh^-bfthfe'ope^TfirlQs of e^ach of said through-holes. 

■'6: ~'*"A'inultllayer printed Wlrrng'b'6ard'acc6rdirigl6Blaim*3rWhbr^inH6?rmina1s^ electrical connection 

with other wiring boards are provided on one side of tWe' board ^and openings for mounting semiconductor 
' ' xhlp^^are'fo^ni^ In the'sann^ sid& or m the opposite sid^ 'f 

7:'A rr^ltilayer'(:frir*ted^wiTtri^'b6'al^accb terminals far making electrical con- 

nectfon with ot^ier wiring bo'ards'^re-pins/ ■ ■ ^ ^'-^^ • . * i 

8. A multilayer printed wiring board according to Claim 6, wherein the terminals for making electrical con- 
nection with other wiring boards are lands designed for making erecfrical connection' by solder balls. 

9. ' ' :A'pf6cess^fdH|5irddticrftg a murtilay^^^ board which' corfiprlses plating an interlaminar insu- 
" fatiWgT^^' betviv^^n^Wery adjoiVilri^tristJIatih^'til'CUk having'circuitsifofnr^ed on an insulating sub- 

strate"'c6ntaftiYrii9Teihforcihg'f ibeK'fe^id ihterldmirhdr rfi^CjIaiTh'g laydr'beiHg'B-stagfed; having! a B-stage resin 
flow of less than 1%, with the difference in glass transition point between the adjoining insulating layers , 
being not greater than 60*C, and not containing reinforcing fiber;* integrally leirftinating them bfy^ heating 
under pressure, and forming via holes for making electrical connection between two or more layers of 
^ -cirb(jits. ^--i'-- r.o 1^^;; tniwiVloU^j ^: A d ■ • •.^ M, ^ 

10. ' A'ptocess forprodlicing a 'rfiultil&yeS- pHri ted wiring board which comprises forming an etching resist at the 
'paVtwhere cirdOit i^^td be foVrVfed^oh'^larhihate'df^copp'^r-G^^ containing reinforcing 
fiber, etching away the unnecessary copper foil to makb ah irrstilating cirCuif'board. prepahng at least two 

' " ' . • : - pteces of kjdhinsuliafmg'WcUib bo'ard;*^ afriMnlerlamlHkKJinf^ulatin^tlayer between said -insulating 
\i ' / 'circuit boa I'd's'. s'a'id1hteir^*YriT^al^*^rt'i^!ll^fiT1g^Qye^^ havinig a B-stage' resln'f low of less than 

.. •! i.'Mr: .." ; ;4o/^i:^ithth'e'diffferei^fe'm'g1dss-t 

th^H 60''e, aritf 'n<H'toWhing'1reif^fbrcirT'Sfibeir^ Vn*egrall^ 
- . .:it^->>35 i ' -t 'vidin^-^-piatfri'g-r^'sist'iif^^f ^the whkrtfe^ ^'Orface bf the^obMined'^aminald^driHiiH^^ the laminate to form holes 
. ' - ■■ to a* deprth required fd^ connfecli(>h*/ahd'fbrrtiing a'co'nductor'lkyertty eleotroless- plating. 

11. A process for producing a multilayer printed wiring board which com prtees forming an etching resist at the 
part where circuit is to be formed on a laminate of copper-clad insulating substrates containing reinforcing 

40 fiber, etching away the unnecessary copper foil to make an insulating circuit board, preparing at least two 

pieces of such insulating circuit boards, conducting no circuit vyorking on the outemiost* surface of the in- 
sulating circuit board forming the outermost layer, placing between said insulating circujt boards an inter- 
• v-f'! :' ' ^i V vi^min'sr'rnsyiatihg la^eir vthich'isp8-st^^ resin flow o*1ess than 1%, with the difference 

u..' : onti ht' ii h.;^ jn ^r^^b'ti'arl^tibn'pfbim b'^twteten-the'adjbming'rrtsulating: layers being notgreater than 60^C, and contains 
' '•' i -'45 ^' ' nof^itlfoi-bing fiber.Mntedrally -lanrftfiAt+ng'^hefh^ by hftialfng emdep!pressuhe;jjri]ling5he obtained laminate 
r-^i< 'i' " r ! 1 52 t6form*W61«stdadepl!hnecessaF^yfohcdf?h6ct 

• -.X'. : o;; ^ r forr.iing'an etching resist on itheduWmoat' copper surface, and 6tching--a\vay the unnecessary copper 

i ' li T ,( ^ J| 2. AVroc6s's fcr'producing.a multilayer ^rintied wiring btoard which cohapinses forming an etching resist at the 
50 part where circuit is to be formed on a laminate of cppper-clad insulating subsrt?rates containing reinforcing 

fiber, etching away the unnecessary copper foil to make an insulating circuit board, preparing at least two 
' " j.'i * ' " jrMi.-.i-pjeces'of such insulating difcu it board i 'plaeing' between said insulating (tircuit boards an interlaminar in- 
"^^ ^- - i sulating layer which is B-stag'ecf,' has' ^^B^stage. resin flow of less- than. with the difference in glass 
transition point between the adjoining insulating layers being not greater than 60*^C, and contains no re- 
55 inforcing fiber, Integrally laminating them by heating under pressure, drilling the obtained laminate, forming 

'f- a plated conductor layer by eleotroless'plating to make ah. interlayer circuit board; preparing at least two 
''-■pieces of'such interlayerciPGUiit'lsSDardvpladng between said. interteyfer.circult, boards an interlaminar in- 
sulating layer which Is B-staged, has a B-stage resin flow of less than 1%. with the difference in glass 

11 
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■ . transition point between the adjoining.instilatingJgy.erSi.being nqt greater than. 60,;',p. and-contains no re- 
inforcing fibers integrally laminatinQ.them .by. heating ynden pressu an etching resist over the 
whole surface of the obtained laminate, drilling the laminate to form holes to a section where connection 
is necessary, and fornning a plated conductor lay etr by, .electro less plating. . r ^ . , 

13 A process for producing a multilayer printedwiring.tjperd.vVhich comprises forming, a a etching resist at the 
. part where'interlayer circuit is to be fprmedon one,5ide of.elaminate^gf. copper-clad insulating substrates 
containing reinforcing fiber, forming an etching^ resist pve!;,t|:ie entire surf^^^^^^ of the other side, etching 
" away the unnecessary copper foil on the inner layer side to make an insulating circuit board, preparing a 
. . pair Qf such insulating circuit boards, placing therebetween anJnterlaminar insulating ).a.yer which is B- 
staged, has a B-stage resin flow of less.fhan, 1,%, vyith the difference in glass transition point between 
the adjoining insulating layers being not greater thari 60**C. and contains no reinforcing fiber, integrally 
. laminating them by;heatirig under pressure, drilling the obtained laminate tq forrri holes to g section where 
connection is required, forming a-pjated c.onductor layer by,elect,roless ptating.Jorming an etching resist 
to the. shape of circuit on the copper surface^on.the^Jnner layer.side, forming ^n etching resist over the 
.entiretyof the copper surfacemen the outer side, etching. awayjhe unnecessary.^ copper on the embedded 
f sidef to make two interlayer, drcuit.bpards,.p!acing,therebetvveen an interjaminar insulating layer which is 
- B-staged, has a B-stage resip flow of less ,th>n,1%r with .the.differ^encejn^ transition point tietween 
■the adjoining insulating. tayer;s t)eing not greater.than 6p°.C..,snd coptains^no r^^^ fiber, integrally 

' laminating them by heating under pressure, drilling the obtained laminate to form holes to a ^necessary 
.section for,cpnnection,-forrning;a,p,l(ated conductor,layer by.el ect role ss placing.. etching resist 
.. ;to,the, shape .of circuitjon the.putermpst lay^r, ^and etc^^ un,necessar,x..cQpper. 



'14;'^ The process accord ing\o Claim 9. wherein \A/ith' reference to the B-staged' interlaminar insulating layers 
and the insulating substrates, the difference in glass transition point between the one with the highest 
:: , ■ ' . gtass,transition: pcint ,and:the p^e : with; the lo;.A'^?s,t glass Uansition , point Js n greater than 30*'C. 

' 15 ' The process according to Claim' 9. wherein the B-stage viscoelasticitVof'the interlaminar insulating layer 
... •.;jsln^the.,range.pf.2.pop.5,pOpMBaiat3^^^^^ 



16/ The process according to Claim 9. wherein cavities for housing the semiconductor chips to be mounted 
= : „i :., laterare^provided in atleastp^ne of j:he B-staged intar 'pi^ulat'nglayers^or the insulating substrates. 

i' 17-- The process accWdiRg.tc.Claim s! whe!4!n'the.pavV^ sizeiSuccessively from the one in 

. / the int^iriaminar^nsulating, layer or insulating. sut)strate,closest to ihe.p.arl the semiconductor 

~ chip to be mounted later, and terminals for mskina electriQaj^connection -wit^^ the semiconductor chips to 
be mounted later are provided in the circuits formed on the surfaces of the interlaminar insulating layers 
or jnsu!ating:substrates exposed ;b^ ^ y-. " .^T 

18. The process according to Claim 17. wherein the cavities are through-holes, and a heat sink is provided 

closjngro.ne of.the;Cperiings,of::each!thrpug u .c- .- v 

... 19.- The process according tc.Glalm"l8,^charaGte?ized.'b^^^^^^^^ sink having;a.supp9rt portion for mount- 

jr . M . ing the semiconduGtor,Gh!psand,a brim sma!ler,in,thicknes,^ 

'\r. . >-) of tsubsta ntirJly ,the same -size^as- the. support; portion; |n t.he,out9rm'QSt.one of ,the,.interlaminarjnsulating 
..'^! . ^ . ^ayers.or insuiating;substrates.;fittins the. suppGrit)Pprtipr),pf.the,heat sink in sajd opening, placing in su- 

. perposed relation the B.staged interianriinar !nsu!ating.!ayer^and,the>insu!^ circuit boards having cir- 
cuits formed on an insulating substrate, integrally laminating them by heating under pressure, and forming 

. - : o.via holes for making:electrica!xgnnection.between,t\vp.pr. rnore layers.of.circu^^^^ 



my 



■ 20. A multilayer printed wiring board according to Claim 10, wherein with reference to the B-staged interla- 
-minar insulating layers and the insulating.substrates. the difference -in glass . transition point between the 

o... .-- one with the. highest glass-transition pointand the one with the.low.est.glass transition point is not greater 
than 30X. , :v 's-^^ ■ -"■ fv-r - . .. ■ 

, 21.-.'The process according >tc Claim 10;>.wherein the B-stgge viscqelasticityo interlaminar insulating lay- 
ers is in the range of 2.000-5.000 MPa at .30^C and in the range bejow tpMPa at the molding temperature. 
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2'2. ' TKe process accordiht[ to'fclaihrV'fGf/ v^^hereM^ca^)^itifes"fo^ housing the semiconductor chips to be mounted 
■ ■ ' " *' later'are provided in'at reak''ohe'of lheB-4t^ insulating layer-s chrthe insulating substrates. 

23. The process' *a'c CO rdm^'fA CfainS'lCI^; w^^erisPn the cavities are erilarged in^lz^^i^ccessively from the one 
in the interlaminar insulating layer or insulating layer closest to the part for housing the semiconductor 
' " ' chifi to 6e mobhted l^ter; arSd't^rrhin¥fe'''f6r^TT^krrig electrical cbrlnection with the senni conductor chips to 
" '-'be rhounted l^ter areprovibe'd th'tfi^'ciliults fbrnled on the surfaces of the interlaminar insulating layers 
' of4he fn^ulatmg' layers exp6^6d' by the rdfeliec*^ 

'icT '*" '24. "the f)roc^sW^6c?ording 't6*C1al/n' 23, therein ttie cavities are thi'ough-holes; arid a heat sink is provided 



closinlg on^ of the openings of 'each trirocigh-hole.' 

'25. The pi-bc'e^'s actb'rdrhg to C1ait7ii"^'4/t;l^ara<;terii:^d by using fe'h^efeit dihit having a "su pport portion for mount- 
- ing the ^'emiconductefchips'aind a bHm'Srrt^llehriHhickhessth^f^ Said' support portion, forming an opening 
is '■ f"- ■ of substariUally tH4"same^Wlzd ^s Ifhe IsL^pbrt^fi'o^tidri'of baJd lieat sink in t!le outermost one of the inter- 
n -^^rnin^r'insutaft^g la^rs br insulatirig sllbstrateis, f ittitig The support portion df the ti6at sink in said open^ 
I ; . . Y^.' f,.. ''' fi^g; ptacrng'Vfi'^uperpbbilioh the fil-stafged int^Mam^riair insiitatiri^^ayiers^any the insulating circuit boards 
' '*''h^hg^(iircults fdtVnSd bh'tt^b'Jhsulati^ l^rftfrfatingth^m by healing under pressure, 

' . v.: .1 .J. t -^i w ^^^'^ f6rrtiihg'vi&* holds fer r?tal^ing'eiectricar^6h'hectioh betw^dn 'twb'er more'layers df circuits. 

■ ' 26r'^A'WiJltil^i^6V pHn^^^ boaVdf'bbc'oVding td'eia'im t'lV'whereih wifh'refeeerice tb the B-staged interla- 

^'"^'^MfnBV'^insutatiHi'gMayer^^alKd'tHfe'M subst'ratfe^V'th^ diffelrehfbe Fn glass tmn^itioh point between the 

6ne with the highest glass transition point and the one with the lowest glass transition point Is not greater .J. 

21. ¥li'e tSrbb^^ss'adcordiiS'^'to'Ciyifn lay- 
ers is in the range of 2,000-5,000 MPa at 30°C and in the range below 1 0 MPa at the molding temperature. 

'i-.-yt jt'ii.. ,-<.,.!) n I ■;.';;,:.■)■.-■■ "r t M- ,'j .-Ai 't.\' ^Lv^j;" J I '!v, ,' •"(!''■(.>':■* : . I'.i"'' r. ^1 ' ■ .» 

" : 2fi?'' the-pVocers^^bcoraihg tbCliihiH^ ['Wfi'^ein ^avities fbr hbusing'the 'sfe'micohdubtor -chips to be mounted 'r^ 
30 later are provided in at least one of the B-staged interlaminar insulating layers or the insulating substrates. 

' "i29.'^ TVf^ j)Wc^ss accbrdiH^g'to'Cf^i^hhf i'Wh^Fein tfe^^^ are'ehl^i^ged 'in sifcfe suefe^ssively from the one ^ - 

in the interlaminar insulating layer or insulating substrate closest to the part for housing the semiconductor 
r-- '3 nr.,.( ; -'tjfi^p^s to be rhdijk^'lat^r^nd'iertViir^alS'fbPlmak^^^ ^1eciri<5dr^dnnectiori^'&^iVh''the semiconductor chips 
... io:^5 - bi r^o'i^y rriotin^etj latter bre'prdVided'in'the tlrboits'fbrmird bWthe&uf^fae^is 6f thVHriterlafnlriar insulating layers 
- ^' -''^^'br the'insuiatin^ stjb^raiei^'fexp^^^ =' 

30. The process according to*^datnnr'25; wtfei^m Th6 cavities are thfotigri-hoLesi^sInd' a heat sink is provided 
closing one of the openings of each through-hole. 

31. The process according to Claim 30, isharacterri'iSb'by asing a heatisink ha^ a(s?upport portion for mount- 
ing the semiconductor chips and a brim smaller in thickness than the support portion, forming an opening 
b^'substantraily the sarnfef srzte a^fhe sOpporf ^portion of 'saidheat sink-tnlhe outermost^ *(Sne of the inter- 
r^*iWih^>-ihSdPMih^' layers br trffe-irtg^jF^ting substrates} fUtmg the'supipopt^portioniof said heat sink in said 

pftif iiu -iii^^sn Tf^ . -opening, plaerl^^§ irf^t/perpbiition the^iBi'staged"^^^^^ inisuteting!ftdyef?s and'the insulating circuit 

'"'■'■^'bo'^^as having clrciiiits'forhifed'bVvithte'iri'sulatirig sUbstratfes,: in leg rally ISaminating-them by heating under 
- ' r t i ^. pressures' arjii fdrrhirig -via hble's fdi- making elfectrfcal connection' between tivcuor more layers of circuits. 

32. The process ' accord ihg to Glairri *19, wherein an uneven ness for increasing adhesive force is provided on 
50 at least the side of the brim portion of the heat sink to be bonded to an insulating layer. ^* 

^V':^'^' .^t^'^'t'^^aa.^ The 'prticeSs^accbrdfng 't6 wherein^tehminals f6r:rriaking efectrical -connection with other wiring 

-.'^h t'-'i,' i w ■ U' ' 'boards- are^prbvided on 'one sidfe and openings for mounting'the-semiconductor chips are formed in the 
same side or in the opposite side. .. . * , rr^s 

55 

L-,. i- i ' i34v^;The'pr6C(Bss atcordihg to Claim 23i^herem the tehn'mals for making -electrical connection with other wir- 

ir'Uii.iuqng boardV'ar^e piri^r;— M' -ij .Sr^i v r,.; • -^j 



13 



I 



: '10 



35. The process according to Claim 23, wherein lands for nnaking electrical connection by solder balls are 
provided as terminals for making electrical connection with othar wiring boards.- 

36. The process according to claim 9, WhereirVthe laminate molding temperature is 165-200<'C. 

37. The" process according to Claim 9. wherein at least one of the interlaminar Insulating layers or insulating 
substrates having via boles runniog,th'3rejhro'jgh,i£,;:omf?osed of a thermosetting resin comprising 40- 
70% by weigh^Gf:a-pp[yimide. 1M%% by wtight of a.i^ii^^^iajsirnlde-^ reaction product and 15-45% 
.by weig ht of an^epoxy* resin and • fepre senjed -by, the ^bjlov^hg tbr^^ 




(i) 



..iQ 



■WheVSiir^'ii-a''grlidpTepreser,tsd by the:followini;formui'a-(2) •c!r.(3;. We gVoup- o.f;.the formula (2) being 
cqritain^d ih ari^amoiin'l of li)-98% by mole ^ind If'e gi'qup ^f the^brmai'a;^^ in an amount 

Wj50!-§% byvtriole: ' ' ■ .'■ v \ - -i ,,i . ■ ■-)—, ..■ 



(2) 



. 40 X 



wherein Z represents -,C(=0)-. -SO^-. -0-. -S-. -(CHj^-. -NH-C(=0)-. -C(CH3)2-. -C{CF,)2-, -C(=0)-0- or 
a bond; n and m are eacfr an Integer of 1 or greater; Z*s >oay be the same or different from each other. 



and hydrogen in each'6eVizene ring may be substituted with an appropriate substituenf; 




-^5 — 



Wherein Ri, R2, R3 and R4 represent independently hydrogen, C,^ alky! group or alkoxy group, with at least two ov 
them being alkyi group or alkoWgroL-p; and X represents -CHr. -CCCHa)^, -0-. -SO2-, -C(=0)- or -NH-C(=0)-. 



38. 




' mutating layers and insulating circuit boards having droits formledjpnjn substrates/cushion ma- 

' teriar/mol'ded article having openings ofthe same^si2:e|as cavities/frat panel." 
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